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nnR paC4eTa KaHanoB TpaHcnopT~pOBK~ 3apR*eHH~X 4aCT~~ B fia6o
paTOp~~ B~COK~X 3Hepr~~ O~R~ C03AaHO HeCKonbKO ~HTepaKTWBH~X 

nporpaMM c onepaT~BH~M npeACTaaneH~eM pe3ynbrarOB B rpa~~4ec
KOM B~Ae, Hanp~Mep,AnR EC-l0l0/ 1, 2/ ~ EC-l0SS/3/.3T~ nporpaM
Mbl n03Bon~n~ cy~ecTBeHHO YBen~4~Tb 3~~eKT~BHOCTb paC4eTa KaHa
nOB no cpaBHeH~~ c aHa7~r~4H~M~ nporpaMMaM~ Ha 6a30B~X 3BM 
O~R~ 53CM-G ~ CDC-GSOO / 3a C4eT BBeAeH~R B03MO*HOCTe~ A~ano
ra ~ rpa$~4eCKOro npeACTaBneH~R pe3ynbTaTOB. 

BBOA B 3KcnnyaTa4~~ Ha C~Hxpo~a30TpOHe C~CTeM~ KaHanOB 
B 3Kcnep~MeHTanbHOM Kopnyce, C03AaH~e BToporo HanpaBneH~R MeA
ne suor-o BbIBOAa, paapaõotxa ycxoparens aor-o xosmnexc a IIHYKnOTpOH" 
3Ha4~TenbHo YBen~4~n~ o6beM paC4eTOB KaK no onT~M~3a4~~ pe*~

MOB TpaHcnopT~pOBK~ nY4Ka Ha Ae~CTBY~~~X KaHanax, TaK ~ no npo
eKT~pOBaH~~ HOB~X. nnR 3~~eKT~BHoro peweH~R YKa3aHH~X 3aAa4 
Heo6xoA~M~ w~pOK~e B~4~cn~TenbH~e B03MO*~OCT~, 6onbWO~ Ha60p 
ycnyr no oTo6pa*eH~~, xpaHeH~~ ~ AOKYMeHT~pOBaH~~ ~H~opMa~~~, 

onepaT~BHOCTb paC4eTOB.Han~caHH~e paHee nporpaMM~ AaneKO 
He B nonHO~ Mepe YAOBneTBopRn~ 3T~M Tpe6oBaH~RM. OnT~ManbH~M 

06pa30M, Ha Haw B3rnRA, YKa3aHH~e ~aKTOp~ Co4eTa~TCR B C~CTeMe 

paC4eTa KaHanOB, c03AaHHO~ Ha 6a3e 4eHTpanbHO~ 3BM YCKop~Tenb
Horo KOMnneKca C~Hx~o~a30TPoHa CM-4. no cpaBHeH~~ c nporpaMMa
M~, on~caHHbIM~ B/ 1- /, C03AaHHaR ~MeeT PRA AononHeH~~, OCHOB
H~M~ ~3 KOTOP~X RBnR~TCR B03MO*HOCTb 3aAaH~R Ha4anbH~X ycno
B~~ B npO~3BonbHO~ T04Ke KaHana c 4enb~ paC4eTa B o6o~x Ha
npaBneH~RX, Y4eT OW~60K napaMeTpOB 3neMeHTOB KaHana, pacw~pe

H~e B03MO*HOCTe~ pe*~MOB onT~M~3a4~~ ~ A~anora, opraH~3a4~R 

6aHKOB AaHH~X o CTpYKTypax paCC4~TaHH~X KaHanOB ~ xapaKTep~CT~

Kax nY4Ka Ha MarH~THOM A~CKe. 

KOH<t>~rYPAUl-1R 3BM 

Pean~3a4~R Bcex npeAYCMOTpeHH~X B03MO*HOCTe~ nporpaMM~ Tpe
6yeT cneAY~~~x xapaKTep~CT~K ~ Ha60pa BHeWH~X YCTPO~CTB, BXO
AR~~X B COCTaB 38M CM-4: 

- np04eccop "3neKTpoH~Ka 100-25"; 
- onepaT~BHoe 3anOM~Ha~~ee YCTPO~CTBO eMKOCTb~ 248K 6a~T; 

- MarH~TH~~ A~CK MERA-94S0 eMKoCTb~ 2x2,S M6a~T; 

- an~aB~tHo-~~~POBO~ A~cnne~; 

, Oo~;.;-bi-·il-i~-n-cmt--JT- \ 
." 
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onepa4~OHHaH C~CTeMa RSX-ll/M; 
- rpa$OnOCTpO~Tenb MP1000; 
- Kpe~T KAMAK, nOAKn~4eHHbl~ K 3BM CM-4 4epe3 Kpe~T-KOHTpOn

nep T~na 106A /nOnOH, nHP/; 
- KHOn04HaH naHenb, nOAKn~4eHHaH K 38M 4epe3 8xoAHO~ pe

r~CTp T~na 321 /nOnOH, nHP/; 
- 48eTHo~ TeneMOH~TOp c pa3peweH~eM S12x2S6 paCTp08WX TO

4eK; 
- an$a8~THo-4~$po8oe ne4aTa~~ee YCTPO~CT80. 

M~H~ManbHaH KOH$~fypa4~H 38M, n0380nH~~aH BwnonHHTb 8ce 
Heo6xoA~Mwe pac4eTw,np~~oAH~aH, oAHaKo, K nOTepe cdOT8eTCT8Y~
~~X YAo6cT8 B np04ecce ~X pean~3a4~~, 8Kn~4aeT ~3 8wwenp~8e

AeHHoro cn~CKa nep8we 4eTwpe YCTpO~CT8a ~ onepa4~oHHY~ C~CTe

MY R5X. np~ 3TOM OTCYTCT8Y~T 803MomHOCT~ 6WCTpO~ ~ YAo6HO~ no
Aa4~ 3anpOC08 Ha 8wnonHeH~e onepa4~~ c KHon04HO~ naHen~, one
paT~8Horo npeACTa8heH~H pe3ynbTaTo8 paC4eTa Ha 3KpaHe 48eTHo
ro MOH~Topa 8 YAo6HO~ rpa$~4ecKo~ $opMe, AOKYMeHT~poBaH~H pe
3ynbTaToa 8 an$a8~THb-4~$p080M ~ rpa$~4eCKOM 8~Ae. 

BXOAHWE H BWXOAHWE nAPAMETPW npOrPAMMW 

B Ka4eCT8e 8XOAHWX AaHHWX nporpaMMW 3aAa~TcH napaMeTpw, 
onMc~8a~~~e CTpYKTYPY KaHana TpaHcnopT~po8K~, ~ xapaKTep~CT~K~ 

nY4Ka 8 Ha4anbHO~ T04Ke C~CTeMW. 

CTPYKTypa KaHana onpeAenHeTCH 11 MaCC~8aM~: 

1. NE(l) - 4~cno 3neMeHT08 KaHana, NE ~ 50 /3Aecb ~ Aanee 
8 CKo6Kàx YKa3bl8aeTCH pa3MepHOCTb COOT8eTcT8y~~ero Macc~8a/. 

2. ID(SO) - MaCC~8 ~AeHT~$~KaTopo8 3neMeHTOB. B 3TOM Macc~
8e np~HHTbl cneAy~~~e o603Ha4eH~H: O - c806oAHoe npOCTpaHCT80, 
1 - K8aAPynonbHaH n~H3a, 2 ~ 3 - A~nonbHwe MarH~TW COOTBeTCT
8eHHO AnH rop~30HTanbHoro ~ 8epT~KanbHoro n080pOT08 /npoAonb
HaH OCb KaHana C08naAaeT c OCb~ nY4Ka/, 4 - 6aMn-MarH~TW AnH 
rop~30HTanbHoro /3Ha4eH~e nonH 3aAaeTCH 8 MaCC~8e FI (SO)/ 
~ 8epT~KanbHoro (GR(SO)/ oTKnoHeH~~ Op6~TW nY4Ka OT QC~ ~aHa

na. 
3. IP(50) - MaCC~8 4~cna pa36~eH~~ 3neMeHT08 KaHana. Pac

4eT xapaKTep~CT~K nY4Ka nporpaMMa npO~380A~T He TonbKO Ha 8XO
Ae ~ 8wxoAe KamAoro 3neMeHTa KaHana /cooT8eTcT8y~~ee 3Ha4eH~e 

IP 8 3TOM cnY4ae pa8HO 1/, HO ~ 8 3aAaHHOM 4~cne T04eK 8HYTP~ 

3neMeHTa. 4~cno IP (1) 3Toro MaCC~aa nOKa3w8aeT, Ha KaKoe 4~C
no pa8H~x OTpe3K08 pa36~8aeTcH i-~ 3neMeHT Ma~c~8a. 8 pean~30
8aHHOM 8ap~aHTe 3aAa4~ o6~ee 4~cno pa36~eH~~ He AonmHo npe8W
waTb so. 

4. DL(SO) - MaCC~8 An~H 3neMeHT08 KaHana /8 CM/. 

... 

s. GR(50) - MaCC~8 rpaA~eHT08 MarH~THWX 3neMeHT08 KaHana 
(a rC/CM) ~n~ none~ AnH 6aMn-MarH~To8 np~ OTKnOHeH~~ 8 BepT~
KanbHOM Hanpa8neH~~. nonom~TenbHbJ~ 3HaK rpaA~eHTa COOT8eTCT8Y
eT ~OKyc~p08Ke 8 rop~30HTanbHO~ nnOCKOCT~, a nonH 6aMn-MarH~
Ta - OTKnoHeH~~ Op6~TW 88epx no XOAY nY4Ka. 

6. FI (SO) - MaCC~8 none~ MarH~T08 /8 fc/. nonom~TenbHw~ 
3HaK nonH COOT8eTcT8yeT n080pOTY 8npa80 no XOAY nY4Ka. 

7. T1(SO) - MaCC~8 8XOAHWX Kpae8WX yrno8 MarH~TOB /a paA/. 
8. T2(SO) - MaCC~8 8wxOAHWX Kpae8WX yrno8 MarH~T08 /8 paA/. 
9. ER(SO) - MaCC~8 OW~60K MarH~THWX 3neMeHTOB KaHana /ow~6

K~ ~CT~P08K~ 8 rop~30HTanbHO~ (ER(1, -i ) ) ~ BepT~KanbHOk1 

(ER(2, i)) nnOCKOCT~ AnH K8aA~ynonbHO~ n~H3W, OW~6KH nonH 
(ER(l, l }) ~ yrnbl ne pexoca ER(2, i) AnH MarH~Ta/. 

10. 5C(1) - pa3Mep nonyanepTYPW KaHana /8 MM/. 
11.	 NP(l) - HOMep Ha4anbHO~ T04K~ KaHana, NP = l~SO.
 
XapaKTep~cT~K~ nY4Ka 3aAa~TcR 9 Macc~8aM~:
 

1. BR(l) - MarH~THaH meCTKOCTb /8 fC.CM/. 
2. DP(l) - ~MnynbcHw~ pa36poc 6P/p. 
3. DI (K, i) - A~cnepC~H nYQKa /B CM/ 8 rop~30HTanbHO~ K=l 

~ 8epT~KanbHO~ K=2 nnOCKOCT~ 8 i-~ T04Ke KaHana, i ~ SO. 
4. Dl(K, i) - npO~380AHaH A~cnepc~~. 
S. AL(K, i) - a-$YHK4~H. 
6. BE(K, i) - G-$YHK4~R /8 CM/. 
7. XI (K, i) - nonomeHKe oce80~ TpaeKTOp~~ /8 CM/ /nonomeH~e 

Op6~Tbl nY4Ka/. 
8. Xl (K, i) - yron MemAY oce80~ TpaeKTop~e~ ~ OCb~ KaHana 

/8 paA/. 
9. EM(K) - 3M~TTaHC nY4Ka /8 CM.paA/. 
8bl6op Heo6xOA~Moro napaMeTpa ocy~ecT8nHeTCH Ha OCH08e COOT

BeTcT8y~~ero Ha~MeH08aH~H MaCC~8a, 3aAa8aeMoro c onepaTopCKO
ro TepM~Hana. Ecn~ 8w6paHHW~ napaMeTp xapaKTep~3yeTcH AononH~

TenbHWM~ AaHHWM~ /Hanp~Mep, HOMep 3neMeHTa MaCCHBa, T~n KOOP
A~HaTHO~ nnOCKoCT~ ~ T.A./, TO ~x 880A npo~380A~TCH B pe*~Me 

OT8eT08 Ha Bonpocw 3BM. 

PA60TA npOrPAMMW 

B pa60Te nporpaMMw pac4eTa KaHan08 TpaHcnopT~po8K~ MomHO 
8wAen~Tb 4eTwpe pem~Ma: A~anoro8w~, c4eTHw~, pe*~M onT~M~3a4~~ 

~ npeAcTaBneH~H pe3ynbTaTo8 Ha YCTpo~cTBax oTo6pa*eH~A. nepBwe 
Tp~ pem~Ma pean~3Y~TcA nporpaMMo~ TRAN5P, a nocneAH~~ - TVTR. 
nocne 3arpY3K~ ~ 3anycKa o6e~x nporpaMM TVTR nepexOA~T B pe*~M 

om~AaH~H OKOH4aH~A 4~Kna pac4eTo8, a TRAN5P - B A~anoroBw~ pe
m~M c a8TOMaT~4eCK~M C4HTW8aH~eM TeKy~e~ Bepc~~ BxoAHWX AaH 
HWX c A~cKa B onepaT~BHY~ naMATb 38M. Ha A~cKe AnA xpaHeH~A ~C

2 3 



XOAH~X napaMeTpOB CTPYKTYP~ ~ nY4Ka cne~~anbHO OpraH~30BaH 

$a~n, n03BOnR~~~~ XpaH~Tb ~CXOAHY~ ~H$opMa~~~ 10 pa3n~4HblX 

Bap~aHTOB /Bepc~~/ KaHanOB TpaHcnopT~pOBK~ /np~ He06xoA~MOCT~ 

3TO 4~cno ~O*HO nerko YBen~4~Tb/. C4~T~BaH~e Ha4anbH~X AaHH~X 

He06xoA~Moro Bap~aHTa KaHana c A~CKa ~n~ 3an~Cb nOA 3aAaHH~M 

HOMepOB Ha A~CK ocy~ecTBnR~TCR B A~anorOBOM pe*~Me no KOMaH
AaM RD ~ WD cooTBeTCTBeHHO. B 3TOM *e pe*~Me c AaHH~M~ TeKY
~e~ Bepc~~ MO*HO B~nonH~Tb onepa~~~ YAaneH~R ~H$opMa~~~, xa
paKTep~3y~~e~ 3neMeHT KaHana c 3aAaHH~M HOMepOM, ~n~ pe3epB~

pOBaH~R He06xoA~MO~ 06nacT~ naMRT~ AnR xpaHeH~R AaHHblX 3aAaH
Horo 3neMeHTa KaHana /cooTBeTcTBeHHo KOMaHAbl DE ~ IN/. no KO
MaHAaM HE, HO ~ Hl MO*HO BWBeCT~ Ha 3KpaH TepM~~ana nepe4eHb 
Bcex npeAOCTaBnReM~X nporpaMMo~ ycnyr, a KOMaHAa GO nepeBoA~T 

nporpaMMY B c4eTH~~ pe*~M pa60T~. 

PAC~ET XAPAKTEPHCTHK nY~KA 

B~4~cn~TenbHaR 4aCTb nporpaMM~, Han~caHHo~ Ha ~3~Ke 

$opTpaH-4 3BM CM-4, CBOA~TCH K onpeAeneH~~ MaTp~~ npe06pa30Ba
H~H 3neMeHTOB KaHana, no KOTOp~M BO Bcex 3aAaHpaCC4~T~Ba~TCH 

H~X T04Kax KaHana AnR 06e~x nnocKocTe~ KooPA~HaT 3Ha4eH~R a-, 
s- ~ l-$YHK~~~, Op6~Tbl, A~cnepc~~ ~ ee npo~3BoAHO~, or~6a~~~x 

c Y4eTOM ~ 6e3 Y4eTa A~cnepc~~. Pac4eT or~6a~~~x nY4Ka c Y4e
TOM oceBO~ TpaeKTOp~~ B~nonHReTcR no cneAY~~~M ~opMynaM: 

El(K,i) X~(K,j) + (EM(K).BE(K,i) 

~ 

E2(K, i) XI (K, i) - vEM~BE-CK,1) - or~6a~~~e 6e3 Y4eTa 

A~cnepc~~, 

E3(K,i) = X/(K,i) + V EM(K)·BE(K"i) + DI(K,i)'DP 

~ 

E4(K, i) = XI (K, i) - V EM(K) 'BE(K, i) - DI (K, i) ·DP - orafiaioutae 

c Y4eTOM A~cnepc~~. 

no 3aBepweH~~ ~~Kna Bcex paC4eTOB ynpaBneH~e nepeAaeTCR 
nporpaMMe TVTR, KOTopaR C4~TbIBaeT CoCTORH~e KHon04HO~ naHen~ 

~ B COoTBeTCTB~~ c nOAaHH~M~ 3anpocaM~ B~nonHReT onepa~~~ B~

BOAa ~H$opMa~~~ Ha cpeACTBa oT06pa*eH~R. , 

nPEaCTABnEHHE HH$OPMAUHH 

B Ka4eCTBe cpeACTB npeACTaBneH~R ~H$opMa~~~ ~cnonb3Y~TCR 

AU A~Cnne~, ne4aTa~~ee YCTPO~CTBO, ~BeTHo~ TeneB~3~oHH~~ MOH~

4 

.... 

TOP c pa3peweH~eM 512x256 paCTpOB~X T04eK ~ rpa$onocTpo~Tenb 

MP1000 c weCTb~ nporpaMMHO B~6~p~eM~M~ KapaHAawaM~. 

Ha ne4aTb ~n~ 3KpaH TepM~Hana no 3anpocaM c KHon04HO~ naHe
n~ Mo*eT 6~Tb B~BeAeHa cneAy~~aR an$aB~THo-~~$poBaR ~H$opMa

~~R: 

l 

- ~CXOAH~e xapaKTep~CT~K~ nY4Ka ~ n~paMeTp~ CTPYKTYP~ KaHa
na; 

- pe3ynbTaT~ paC4eTa BO Bcex 3aAaHH~X T04Kax KaHana; 
- pe3ynbTaTbl paC4eTa Ka*Aoro ~~Kna ~Tepa~~~ np~ onT~M~3a

J ~~~. 

Ha	 YCTpo~cTBax npeACTaBneH~R rpa$~4ecKo~ ~H$opMa~~~ B03MO*
HO	 oT06pa*eH~e cneAy~~e~ ~H$opMa~~~: 

- pe3ynbTaT~ paC4eTa S-$YHK~~~; 

- oceBaR !paeKTOp~R ~eHTpanbHo~ 4aCT~~~ /op6~Ta nY4Ka/; 
- rpa$~K A~cnepc~~ nY4Ka; 
- or~6a~~Me nY4Ka 6e3 Y4eTa ~ c Y4eTOM A~cnepc~~. 

B~BOA rpa$~KoB or~6a~~~x ~ Op6~T~ nY4Ka npO~3BOA~TCR B COOT
BeTCTB~~ c 3aAaBaeM~M B pe*~Me A~anora pa3MepOM nonyanepTYP~ 

KaHana, a rpa$~K~ S-$YHK~~~ ~ A~cnepc~~ - c MacwTa6~poBaH~eM 

no MaKC~ManbHb'M ~x 3Ha4eH~RM, BbIBOA~MbIM r a-o:e Ha 3KpaH B 4~C
nOBOM B~Ae. AnR YAo6~TBa Kon~4eCTBeHHO~ o~eHK~ rpa$~KoB $YHK
~~~ ~Me~TCR B03MO*HOCT~ conpoBo*AeH~H rpa$~KoB rop~30HTanbHbIM~ 

MaCWTa6HbIM~ n~H~RM~. no *enaH~~ onepar opa MO*HO aanperwr e BblAa
4Y oce~ KOOPA~HaT ~ cxeMaT~4eCKoro ~306pa*eH~R CTPYKTYP~ Ka
Hana, 4TO 4aCTO r peõye rc a np~ BblAa4e r patp-ncoa $YHK~~~, OTHO
CR~~XCR K OAHO~ ~ TO~ *e CTpYKType, HO np~ pa3n~4H~X 3Ha4eH~RX 

~CXOAH~X xapaKTep~CT~K nY4Ka ~I1~ HeKOTOp~X napaMeTpOB MarH~T
H~X 3neMeHTOB, Hanp~Mep Ben~4~H rpaA~eHTOB ~ none~. no 3anpo
cy c KHon04HO~ nauerm MO*HO aana r s $~Kc~poBaHHbIM npoAonbHbl~ 

MacwTa6, KOTOPbl~ 6e3 cneuuansuoro aanpoca onpene.naerc a ~CXOAR 

~3 cYMMapHo~ An~Hbl KaHana. 3Ta B03MO*HOCTb õuaaer YAo6HO~ ripa 
paC4eTe no 4aCTRM cnO*H~X KaHanOB 60nbWO~ npOTH*eHHOCT~. 

AOKYMeHT~poBaH~e rpa$~4ecKo~ ~H$opMa~~~ BKn~4aeT TaK*e Bbl
Aa4Y B Ta6n~4HOM B~Ae 4~cnOB~X 3Ha4eH~~ napaMeTpOB MarH~TH~X 

3neMeHTOB - Ben~4~H rpaA~eHTOB KBaAPynonbHblX n~H3 ~ none~ Mar
H~TOB. 

no 3aBep~eH~~ Bcex onepa~H~ B~BOAa ~H$opMa~~~ ynpaBneH~e 

CHOBa B03Bpa~aeTCR nporpaMMe TRANSP, KOTopaR n~60 nepeXOA~T 

B A~anoro~~~ pe*~M, n~60 np~ Han~~~~ COOTBeTcTBy~~ero 3anpo

(i ca - B pe*~M onT~M~3a~~~. 

PEmHM onTHMH3AUHH(J 
nepeXOA B pe*~M onT~M~3a~~~ ~eneco06pa~eH nocne onpeAeneH~n 

B o6~~x 4epTax CTPYKTYP~ KaHana ~ CTeneH~ Bn~RH~R Toro ~n~ 

~Horo napaMeTpa C~CTeM~ Ha xapaKTep~CT~K~ nY4Ka: KorAa Aanb
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He~w~~ paC4eT CBOA~TCA K BwnonHeH~~ BW4~cn~TeneM OAHOT~nHO~ • I;. 
nocneAOBaTenbHOCT~ onepa4~~ no nOA60PY TaK~X napaMeTpOB C~CTe- " 
Mbl, npn KOTOPblX c Tpe6yeMo~ T04HOCTblO BblnonHA~TCA ycnoaus , Ha- '! 
nomeHHwe Ha xapaKTep~CT~K~ nY4Ka. B OTn~4~e OT npeAWAY~~X 

nporpaMM/ 2 / , r,qe B Ka4eCTBe Bapb~PyeM~x Ben~4~H Morn~ 6WTb 
r onsxo napaaer pu 3neMeHTOB xaaana IAn~Ha c aoõonaoro npcxexyrrca , , 
Ben~4~HW rpaA~eHTa ~n~ nonA/, B pean~30BaHHOM Bap~aHTe nporpaM- ,j 
Mbl Bapb~PyeMbIM~ napaMeTpaM~ MorYT 6blTb r axxe ~ xapakr epuc rwkn r 
nY4Ka B 3aAaHHblX T04Kax. KpOMe Toro, 4~cno Bapb~pyeMblx napa- 1•. 
MeTpOB YBen~4eHo AO 10 ~ OHO He06A3aTenbHo AonmHO 6WTb paBHO 1
KO:J1~4eCT BY onT~M~3~pyeMblx et>YHK4~~. YMeH bweH~1O BpeMeH~ cxonn - 1 
MOCT~ ~Tepa4~OHHoro np04ecca cnoc06CTBOBano C04eTaH~e MeTo,qOB 
Hb~TOHa ~ cnY4a~Horo Bw60pa nepBOHa4anbHoro 3Ha4eH~A Bapb~pye

.	 Moro napaMeTpa, nOCKonbKY B 3TOM cnY4ae ~CKn~4aeTCA B03Mom- 1 
HOCTb 3a4~Kn~BaH~A nporpaMMW np~ BW4~cneH~~ 3Ha4eH~A et>YHK4~0- . 
Hana B 06naCT~ ero nOKanbHoro M~H~MYMa. Ecn~ 4~cno onT~M~3~Pye

MblX et>YHK4~14 paBHO 4~cny Bapb~pyeMblx napaae r poa ~ He npe aeuuae r 
4eTblpex, TO no 3anpocy c KHGn04HO~ naHen~ np04ecc onT~M~3a4~~ 

MomHO cy~ecTBeHHO YCKOP~Tb 3a C4eT BBeAeH~A MeTOAa peweH~A C~

CTeMW ~~He~HWX ypaBHeH~~. Pe3ynbTaTw KamAoro wara ~Tepa4~~
 

MomHO KOHTpon~pOBaTb no BWAa4aM Ha ne4aTb ~n~ 3KpaHW 4BeTHoro
 
TeneB~3~OHHoro MOH~Topa ~ onepaTopCKoro TepM~Hana, B 3aB~C~
MOCT~ OT H~X BMew~BaTbCA B ~Tepa4~OHHW~ np04ecc, KoppeKT~pYA 

B A~anor080M pem~Me COOTBeTcTBy~~~e napaMeTpw C~CTeMW ~n~ BO
06~e OCTaHaBn~BaA np04ecc onT~M~3a4~~. 

nepeA nepeXOAOM B pem~M onT~M~3a4~~ B pem~Me A~anora 3aAa~T


CA He06xoA~Mwe ycnoB~A !B cK06Kax nocne Ha~MeHOBaH~A KOMaH,qw
 
YKa3WBa~TCA pa3MepHOCTb COOTBeTcTBy~~ero Macc~Ba/:
 

1. NV(l) - Kon~4eCTBo Bapb~pyeMwx napaMeTpoB, NV = 1+10; 
2. NF(l) - Kon~4eCTBO onT~M~3~pyeMwx et>YHK4~~, NF = 1+10; 'I 

3. IV(10) - cn~COK aap supyes-ux napaae r po a . 1 - a-et>YHK4~A,
 

2 - 0-et>YHK4~A, 3 - A~cnepC~A, 4 - npO~3BOAHaA A~cnepc~~, 5 

op6~Ta, 6 - npO~3BOAHaA Op6~Tbl, 7 - 3M~TTaHC nY4Ka, 8 - ,qn~Ha
 
cB060AHoro npOMemYTKa, 9 - rpaA~eHT, 10 - none;
 

4. NO(10) - AononH~TenbHwe AaHHwe onT~M~3~pyeMwx napaMeT

pOB. AnA napaMeTpOB 1+7 B 3TOM MaCC~Be 4~cna 1 ~ 2 03Ha4alOT
 
cooTBeTCTBeHHO rop~30HTanbHY~ ~ BepT~KanbHYIO nnocKocT~, a ,qnA
 
8+10 - HOMep 3neMeHTa KaHana;
 

5. LO(10) - np~3HaK~ CBA3~ AnA An~H 3neMeHToB. 3aAaBaeMoe :J 
I 

B 3TOM MaCC~Be 4~cno nOKa3WBaeT HOMep ~neMeHT~, An~Ha KOToporo .11.~ 
~3MeHAelcA B COOTBeTCTB~~ c Bapb~pyeMo~ ,qn~HO~ TaK, 4TO ~X CYM-
Ma oCTaeTCA nOCTOAHHO~; •	 J 

6. 00(10) - M~H~ManbH~e np~pa~eH~A 3Ha4eH~~ napaMeTpOB; f 
7. PA(10) - MaKC~ManbHO AonYCT~Mble 3Ha4eH~A Bapb~pyeMblx 

napa~~TpOB; 

... 
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PHc.2. OceBaH TpaeKTopHH H orH6aw~He ITY~Ka B KaHane Brr~l. 

Yron Me~y oceBOH TpaeKTopHeH H OITTHQeCKOH OChID KaHana Ha BXO
ge COCTaBnHeT 2 Mp~. • 
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8.	 PI (10) - MHHHManbHO AonYCTHM~e 3Ha4eHHR BapbHPyeM~x na
~acHnHillHH B.B., BonKpB B.H., KynHKoB H.M. 9-87-768paMeTpos; 
HHTepaKTHBHaH rrp'Drpa~Ma pa~qeTa KaHandB , 9. J F (10) - cnHCOK HOMepos onTHMH3HpyeMblx q,YHKl.\Hi:1: 1 - a

TpaHcrropTHpOBKH rryqKOB 3apH~eHHwx qaCTH~
<t>YHK4~~R, 2 - 0-q,YHK4HR, 3 - AHcnepCHR, 4 - npOH3SOAHaR AHcnep
Ha 3BM CM~4 .CHH, 5 - op6HTa, 6 - npOH3soAHaR Op6HTbl, 7 - ,-q,YHKl.\HR, 8 - El, 

9 - E2, 1O - E3, 11 - E4 ; OrrHCbIBaeTCH ,.I1H'tep,aK'THBHaH rrpor'paseea pacxe-ra KaHaJ10B 
TpaHcrropTHpOBK" rry,~KO? s apaxemrsrx qaCTH~,e- .c03,ZJ;aHHaH na 3BM 

eM~X q,YHKl.\Hi:1: 1 - ropH30HTanbHaR ~ 2 - sepTHKanbHaR nnocKocTH; l 

10. JP(lO) - npH3HaKH KooPAHHaTH~X nnocKocTei:1 AnR onTHMH3HPy
CM-4 ycxopa'renaaor-o ,KqMrrneKca J:IB3". BXO,ZJ;HbIMH ,ZJ;aHHtlIMH JIpOI: 

11. KO (10) - HOMepa T04eK xauane , S KOTOPblX He06xoAHMO Sbl rpaMMbI HBnHIOTCH c-rpyx'r-ypa xauarra H "xapaKT·epHCTHKH nyxrcaI tnonHHTb 3aAaHH~e ycnoBHR;	 
I; 

:1 B HaqanhH0I1 TOqKe. Ilpor-paseaa noaaonae-r BblqHCnHTh or-aõ arourae 
12. AO(10) - Tpe6yeM~e 3Ha4eHHR q,YHKl.\Hi:1; 
13. DF(10) - T04HOCTH nOA60pa ycnosHi:1; 
14. KI (2) - 3Ha4eH~R aprYMeHTOS cnY4ai:1H~x 4Hcen, no KOTOp~M 

onpeAenReTCR nepSOHa4anbHaR BenH4HHa sapbHpyeMoro napaMeTpa 
npH nOSTopHOM 3anYCKe nporpaMM~ S pemHMe onTHMH3al.\HH; 

15. PW(10) - seca onTHMH3HpyeM~x q,YHK4Hi:1 S q,YHKl.\HOHane 
Ino YMon4aHHH npHHHMa~TCR paSH~MH li; 

16. wW(10) - Ha4anbH~e 3Ha4e~HR BapbHpyeM~x napaMeTpos; 
17. NI (1) - 4Hcno ne4aTaeM~X B KamAOM 4HKne HTepa4~H 3Ha4e

HHi:1 q,YHKl.\Hi:1. 

np~MEP PAC4ETA KAHAnA 

B Ka4eCTse npHMepos, Hnn~cTpHpY~~HX s03MomHOCTH nporpaMM~, 

Ha pHc.l H 2 nOKa3aH~ sapHaHT~ paC4eTa Y4aCTKa KaHana TpaHcnop
THpOBKH nY4Ka B 3KcnepHMeHTanbH~i:1 Kopnyc IKaHan Bn-l/. 
Ha pHC.~ npeACTaBneH~ orH6a~~He nY4Ka B 06eHx nnOCKOCTRX 10rH
6a~~He B ropH30HTanbHoi:1 nnOCKoCTH B~BOARTCR 3eneH~M l.\BeTOM, 
a B BepTHKanbHoi:1 - KpacH~MI npH onTHManbHO~ HacTpoi:1Ke. 
Ha pHc.2 npHBeAeH~ orH6a~~He H oçeBaR TpaeKTopHR nY4Ka npH YC
nOBHH ee HecoBnaAeHHR c onTH4eCKO~ OCb~ KaHana. 

B HaCToR~ee BpeMR nporpaMMa Hcnonb3yeTcR AnR paC4eTa KaHa
nOB TpaHcnopTHpOBKH nY4KOB B pa-ncax npoex r a "Hyknor pou'". Onur 
axcnnyar auua npàrpaMMbl noxa a an ee BblCOKYIO 3q,q,eKTHBHOCTb. 
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,. ~nteract'i,vé Prog r am for Ca'Lcu Lat i.ng Chargcd 

,Partiçle Bé am 'Eranspor t, Channels on SM.... 4 
çemputer 

,I'. Ln t e rac t í.ve program for c a'Lcu l a t-í ng -charged par t í c Le 
beam transport channels is described. The program has been 

"createcl on SM-4 co~puteT of High E~ergies Laboratory acce
lerator ceo t e r , As. prog'ram input data' t he channel e l.ement; 
parametets and beam charact~ristics in the in~tial point 

.' i are given. The program permits t o- c a'lcu.l at,e the beam enve
lppes, orDit position, a~, 6-, ,-functions, dispersion and 
its derivàtive etc. The optimization mode has been reali 
sed by the gradient method. The calc~lation results ~an be 
represented in the grqphiclform on a colour TV monitor or 
a plotter and in the alpha-numerical fQrm on a terminal 
screen ar a. o r í.nter , 
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